Cellular mechanism of melatonin action in neonatal rat pituitary.
Melatonin inhibits gonadotropin-releasing hormone (GnRH)-induced luteinizing hormone (LH) release from neonatal rat anterior pituitary. Melatonin has been shown to decrease the concentration of several second messengers in neonatal pituitary, but it is not known which of them transduces the melatonin effect on LH release. In order to determine the mechanism of melatonin action, we tested the effect of melatonin on GnRH-induced LH release in the presence of specific drugs affecting second messengers. The calcium channel antagonist nifedipine inhibited LH release from cultured pituitary to a similar degree as melatonin and prevented the inhibitory effect of melatonin on LH release. The calcium channel agonist Bay K potentiated the GnRH-stimulated LH release and reduced the inhibitory effect of melatonin on LH release. These data strongly suggest that melatonin inhibits LH release via inhibition of calcium influx through voltage-sensitive channels. The cyclic AMP (cAMP) derivative 8-bromo-cAMP potentiated GnRH stimulation of LH release but did not prevent the melatonin-induced inhibition of LH release. However, when used in combination with Bay K, which reduced only partially the melatonin effect by itself, 8-bromo-cAMP completely blocked the melatonin effect. This observation suggests that decreased cAMP accumulation may also be involved in transduction of the melatonin effect on LH release.